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File. USPT May 16, 2000 

DOCUMENT-IDENTIFIER; US 6064318 A 
Abstract Text (i) : 

iiPiiisisliiiP: 

"«roii:r ^J;'" * ""^"ion data to tL ^^ntral lystL 

Government Interest Text (1) • 

th:''w:rk1:„i";:a"ff°c Controi llttTr' "'J"'' application was conducted under 
Brief Suimnary Text (3) ♦ 

Brief Summary Text (5) ■ 

arrow si,ns, porta"x1 va^i^^T^^.^f ^i^^ °^S^X^r^d^^'ra1?„-ie""*'^- 



repeating message, or no signs at all. These methods provide little or no 
information useful to drivers for either avoiding the development of a traffic jam 
or finding alternative routes. Though portions of the highways close to large 

slanarM^ht,^^'' ^""'P^^^ "^^'^ permanently installed VMSs and traffic 

signal lights designed to control the in-flow or out-flow of traffic in the 

-^Sf;nl^h^?;^t^^^^::!'ff^'=!!!-e 



incid:i "^n the"::d°'R'fh"".H" "'^'"^^ ''''' ""'''^ aroind ^IrTLnes or 

incidents on the road. Rather, the same conventional .methods with the iiiiS 

conventional equipment as described above are used and provide the sLe TLited 
information to drivers. Even if permanently installed WSs are avai!^L current 
methods in the use of such devices also provide very limited inf option for 

Scldfn/" ''h""'^ " *° '''^ P"-"" °' arein^d/or roadside 

are ?™ic;i?C n^l'^'* information is not credible because the messages the^ convey 
are typically not appropriate to existing conditions. ■b j ey 

Brief Summary Text (6) : 

Info^f!^-' *'^"^,«''"ts a need for a system that can provide up-to-the-minute ' 
information on the current traffic conditions around a work zone or roadwav 
incident such that drivers are able to use information to either change their speed 
or lane position to avoid traffic jams, or find and navigate alternative routes 

Brief Summary Text (9) : 

^?rl-fJ^^^ ""^^^ Objectives of the present invention, therefore, is to make 
traffic condf^!^" h'" up-to-the-.inute infor.ati;n on the current 

l^itt a work zone or roadway incident such that drivers are 

traffic iaL'n ^'h'^^.'^ '^^'^ ^^^^^ P-^tion Jra^oid 

traffic jams or find alternative routes. 

Brief Summary Text (11) : 

^Jl^r*'".^''^®"^''^ °^ ^''^ present invention is to provide an automated system that 
monitors the current traffic conditions such that the data provided by the system 
uo-to'thf^^n . ^T** ^° those current conditions and that provides 

up-to-the-minute information on the current traffic conditions around a workzone 
or roadway incident to drivers, wherein the system is capable of operati ng 
iMtia'lizat^ without operator intervention after deployment and syst^ ' 
deiice ^""''^ ^""^ °' ^ °' equivalent data processing 

Brief Summary Text (12) : 

An even further objective of the present invention is to provide a system that 
monitors the current traffic conditions such that the data provided by the system 
un to'thf' °" ".P"*"«"t to those current conditions and tLt provides 

up-to-the-minute information on the current traffic conditions around a work zone 
or roadway incident to drivers, wherein components of the system are des igned to 
moved and re-deployed to different operating sites with minLum t^me fnd effort? 
Brief Summary Text (13) : 

In a first aspect of the system, the present invention is directed to a system fo,- 
?nciS:nJ2'srfs^r""'-2 traffic information at or near work zones or roadw^^ " 
motoH^t^ ?h to provide real-time traffic advisory information to passing 
currfnrt;J^ ^V^tem incorporates a plurality of sensor means for deiec^ing 

incident "t ieasroie'd"' f °' "P"*"^" °' ' ""r-^ or roadway 

incident, at least one display means positioned upstream of the work zone or 

p"rairty"of1irst°: 't'^\'''^^ traffic information to passing\^?|fcff7^3 
eac^ of the nf,^rf?-r ^ """"^ ^"""^ operatively positioned and connect;d with 
^ta !nd nr„^ • ^ °f ^^"^""^ ""^^"^ ^"^ the display means for receiving sensor 



plurality of sensor means via corresponding ones of the plurality of first control 
means connected to the plurality of sensor means, means for generating the real- 
l"-"^^ t^aff^^c information to be displayed based on the sensor data, and means for 
transmitting the traffic information to be displayed to a corresponding one of the 
plurality of first control means connected to the display means. 

Brief Summary Text (14): 

In a second aspect, the present invention is directed to a portable system for 
automatic data acquisition and processing of traffic information in real-time. The 
system incorporates a plurality of sensors operatively positioned upstream of a 
work zone or roadway incident, each of the sensors being adapted to detect current 
traffic conditions, at least one variable message device operatively positioned 
upstream of the work zone or roadway incident; a plurality of remote station 
controllers, each operatively connected to a corresponding one of the plurality of 
sensors and at least one variable message device; and a central system Controller 
operatively located within remote communication range of the plurality of remote 
station controllers, the central system controller and the plurality of remote 
tl^l^'^^'i having means for remotely communicating with one another. 

Each of the plurality of sensors is adapted to. output traffic condition data to a 
o^fr^r^K^""^ °^ plurality of remote station controllers. The corresponding 
ones of the remote station controllers are adapted to transmit the traffic 
.condition data to the central system , controller . The central system controller 
further includes means for generating traffic advisory data based on the traffic 
Tnl^fi Vf^^: e^"^^^^ ^y^^em controller being adapted to transmit the traffic 

advisory data to at least a selected one of the plurality of remote station 
controllers operatively connected to at least one variable message and/or radio 
device, whereby traffic advisory messages are displayed based on the traffic 
advisory data. 

Brief Summary Text (15) : 

In a third aspect, the present invention is directed to a method for monitoring and 
processing traffic information at or near work zones or roadway incidents so as to 
provide real-time traffic advisory information to passing motorists. The method 
comprises the steps of continuously detecting current traffic conditions upstream 
^Ll/^^r^^ r roadway incident, automatically generating traffic advisory data 
based on the detected traffic conditions, and displaying traffic advisory messages 
to passing motorists upstream of the work zone or roadway incident based on the 
traffic advisory data. The step of detecting the current traffic conditions 
^^^^"i I providing a plurality of sensors upstream of the work zone or roadway 
incident to quantify conditions indicative of current traffic operations. 

Brief Summary Text (16) : 

In a further aspect, the present invention is directed to a method for controlling 
operation of an automated traffic information n.on^^,.^4^^ and processing system that 
includes at least a plurality of sensors for detecting current traf f ic^condltTons; 
at least one variable message device; a plurality of remote station controllers, 
each operatively connected to corresponding ones of the plurality of sensors and at 
least one variable message device; and a central system controller operatively 
i^^v!^?/^^ JIk''^"'''!! f^r""^'^^^^^" ^^"9^ the plurality of remote station 
controllers. The method incorporates the steps of receiving traffic condition data 
from remote station controllers connected to the plurality of sensors, which 
continuously detect traffic conditions upstream of a work zone or roadway incident- 
generating traffic advisory data via the central system controller based on t^e 
received traffic condition data; then transmitting the traffic advisory data to the 
each'of th f^"°^? ^^n^- controllers processing the traffic advisory data in 
each of the plurality of remote station controllers, and displaying traffic 
advisory messages on at least one variable message devic e. ^ 



Detailed Description Text (2) ; 

With reference to the figures, like reference characters will be used to indicate 



information to passing motorists ' ' ° """''^^ real-time traffic 

Det'ai'lea ~Description Text m ■ 

%^lSS^^^r^aT.e"f^°^^^^^^ r/tL^ ;;^si ^^rj.ir"°" "^^^^^^ 

alternate route available, the HAR 14 cp,n n^o^L^ f 
Detailed Description Text (4)- 

com^Ciiicati^n's's^ite'rto'^c^n^ro'r'th: " ^""""'^-^ ^" ^ conventional 

the system 10 to'respond trtraffifcond.tion 

continuously acquire traffic da" at mu^J^nir, traffic sensors 18 
work zone or incident site W2 PortLT^^^"^ locations wxthin and upstream of the 
access to the roadway during condluois "^^erxng signals 20 are used to limit 

stations (RRS) 22 are used ?o receive ?r!lf^c 7.^^?^^^- ''"^^^^'^^ "">°te 
control from the CSC 16, to'pro^rar^he'^l^ls^^r ^ dl^pl y^^rth^H^ ino""*^^^ 
broadcast messages appropriate to current ^^^ff^^ Z°Z- 

the Signal timing of"?he'port:bL° r^p'met^rL'g^igr s^^S?^ " • 
Detailed Description Text (10): 

"rTiVTjfZ^^^^^^^^^ - <^-"^'=^^ a.ove, there 

16; they are (1) a work "one configuration !nd %f^L" '""^ "^^Ployment of the CSC 
configuration. In the work zone configuration thi CSC ^S^mfv bT^'Tf ■ 
construction trailer 26 at the work zone wz Th^^ f ."^ located in a 
equipped to provide a long-teL^T^feffff elec^ricarno " '"''""^ 
vandalism, and a benign operating environment ^n additron' "^'^""^^ f'^"™ theft and 
trailers typically allows the nrLi .Tif * 1 7 sedition, use of construction 

system 10 t"? be monitor:: an^ co"t :Ue"d°remo : r?n%hr?:c1drt'"^'''"^ '''' 
configuration, the CSC IS i ior.=+-^^ • ^^"lo^f-Ly- m the incident management 

mounted on a traUef 28 equipped :fti\'solar^Td"''\ '"'^ ^8 
supply 282. This configurat'lo^for locating and enc^Orinl't'hrcsc"^'""' 
time necessary for deplovina the CSC 1 « =r,rf ''"'^;^°=^"9 the CSC 16 minimizes the 
the selection Of the Snents in ^he svstem }° ^ " 

minimum time and effort. aepioyed to different operating sites with ^ 

Detailed Description Text (20) • 

s^e-i-i^^fpp^La-Lt^Of^^^^^^^ 

radio modem identical to the radio modem 224 in"ach RRS 22 t""".'^* ""^"k" "^'"^ ^ 
wireless communications avst^m i ^ other 

dependent on local ^^p^graphlc' factors H^r .^^"^ T^'" '° '^^^hly 
system has demonstrated a ?ange in e"esfo^t^~^^f'''*^ ^'=°'™""""^°"^ 
described implementation of the system 10 ^o insure th^ T °" "^"^ 
any incident or work zone site, each of "he RRSs 22 is al^rn^"- deployed at 
communications repeater, relavino oLmLw^% ^, ? "^^^iSned to serve as a 

direct communicatLns r;nge of the C™ Je «LTt ^"f.^"" "^^^^ ^2 beyond the 

_repeaters,-RRSs-st-i-l-l-receive-data-frL-^;-g" "P^^ating as communications : 

control a VMS 12 HAR or r !=5f " corresponding sensors 18 and can 

configures the c;mZiclti°:ns"Zdrore"?h'K2'dur!nr'^\"''- • ^^-^ 

eacn rrs 22 during system initialization. By 



Detailed Description Text (25): 

speed advisori Ld H'^^""J!"!!"._'^=°""^=*^<^ *° °f R^Ss 22, the 



speed advisory ^nd delay messagercarbe very specrfir enhr"' °' ^^'jj'' ^""^ 

the necessary data to select ed RrIs I? in'o'^ T"^^^ '^''^ '^^'^ " "^^^ °"tP"t 
to display tL delay a„^1=^:^ a^'^Isory^^Lle^^Vs^^r.^jL^"^'^^^^^ 

Detailed Description Text (27) ■ 

out^S: th^:":ceL::rd:t°a^1^^^:;-:pf???f|i^ t^e esc le „ay t^en 

^o-tr^^^^eH-K: r-^H^^^^^^^^^ 

message is shown belo" navigation instructions. An example VMS diversion 

Detailed Descripi-ion Text (28): 

"^Tf^^"t''^'.Tt^rtl^^^^^ the message types, and 

16 selects messages for each 12 fpH^oLn f different message types. The CSC 

speed downstream of the s^ec^d ^S the or^d ^T'' °" 

incident site as a whole and the^fU^^! predicted delay for the work zone or 
VMS. Having determined tAe ^ppro^rT^trSesS for'^h"^ T"''" °" ^^^^^^^^ 
14, the CSC 16 will coimnand the Sss coSlfno "^"^""^ ^2 and HAR 

update their messages if required controlling the corresponding equipment to 

Other Re ference Publication (1) • ■ 

do::;^en?fl555rs\*"^lf°^^:^^Lf?^^ '^'^'^ 'y^'^'^ components specification 
CLAIMS : 

passing motorists, the system comprising? ^"'"""^^ information to 

a plurality of sensor means for detectino riirT-«r>+- 

relocatably positionable at leLt nnr^f ""^f^^^^ traffic conditions being 
S^f i-";iirf =/sp:ef-- f°:.— ?ing 

^^^^^ ^^mi]^^^ :r--r^i^^^ or 

e%?i^"'L'rd1lura^1trS%%^:o""La":^nT:Sd'd'^ T^'^^"^^ — ""-^ 
data and processing Si-pL^e-d/^t'^tL:!-" 

«::nrfoTL"\:riLVo°^^^^^^ ^ald plurauty of first control 

iiL^airtrr--:rm-:„^-i--oi™^^^ 

means connected to said plu-:^^?^:^^^- ^.^^11^. ^^^J^^^^ 



one Of said plurality Of fL st ffntro^ ^"" ' '° '^"Pl^ye'' t° a corresponding 
P uraiicy oi first control means connected to said display means, 



wherein 



reconflgurable to adapt opejatio^ of safd"sv': '"^ '"'^ '"'^^'^^ "^^"^ 
conditions and locati^^ ^ft^e^^Lf^'^or^:^:!- ^Snt?^ 

2. A system according to claim 1, further comprising: 

and connected L a =orre%ondinronroT:^JrpLr:!itV:rii^^^^ 

3. A system according to claim 1, further comprising: 

positl^dconnected%o=r:o-;es-;n^^^^^^^^^ 

MS^^^n^^e1r-tfL^^cSsingf ^ ""'^ P""-^"^ o^-i^ 

LS^o^'rL'd^a^^rn^rd^nre^c^'^f'sa'id s^nsT^t'^ Positioned upstream of a „or. 
traffic conditions, and ;a:rof sai'sen^rrLSnf r^'' h° curre" 
detect speeds of vehicles passing sfirpluraUty of sL^or^^ *° 

?^3'L:rrnc'Ide:;r' operatively relocatably positioned upstream of 

:o?«s"ondrng°'onTo°f%:if 'L"r:^?t'v°of"'' T'"''^^^ ""-"^<* *° ^ 

message device; and Plurality of sensors and said at least one variable 

^f^'f Lls?":n:^rsai:'pru^:L^""rre'mo?rst't""''" communicatioW range 

=foT— 

adapted to transmit the ^raffi^ c^-^-tLrdftrr Li^^^^n^aT^^^^^^^ 

tra1f^rad:L:rT::t:°S^:^ thT^r-f^i^^-old't-^^": '^""^^^"^ 
controller being adapted to transmit t^e traffic ,T ■ ""'"^ ^^^'em 

selerfBH »no ;!Jid plurjliLr"f '^"f ^^'= ad'^^sory data to at le;..,!- » 

to said at least one eL"L'birme1sa"rL% °P"-i!«iy connected 



to said at least one variabirmess:rde%ic::"her:b:"ear-t\:rr ."""^'^'^^ 
messages are displayed based on said traf f L^'aS^!::^^ da%'i, %^:rd'tra«Ll:tL°o% 



Sela^^^nfii^^i!?.^"' least one of upcoming traffic speed information, traffic time 
delay information and traffic advisory instruction information, and 

^^il^^^K?^"^ "f.^^"!?"^ ^"^ least one variable message device are 

fncldfnt H relative to each other and to the work zone or roadway , 

incident whereb y_lp.cations_of_said-plurald-t-y-of-sensors-and^;iZi=5Iiplay-m ean^ 

condUionrand ^° "Peration of said system in accordance with current 

conditions and location of the work zone or roadway incident. 

7. A portable system according to claim 6, further comprising: 

uostre^m^o^ ^h/^"f' ^ ""^^'^ ''^"^"^ operatively and relocatably positioned 
ZlllnTJ^ ■ " ""^ "«<l™y incident, each of said plurality of variable 

ntn^!? . oP^atively connected to a corresponding one of said 

plurality of remote station controllers, wherein y e oi saia 

said central system controller is further adapted to transmit the real-time traffnn 
advisory data to selected ones of said plurality of remote station controUers 

selecterreal'S^f^rJ^'^'H P^""^^*^ °' — 9^ devices, wh'eby 

nturan^v o? v^rT^h^f f advisory messages are displayed on selected ones of said 
plurality of variable message devices based on the traffic advisory data. 

12. A portable system according to claim 6, further comprising: 

a supplemental traffic information transmitter device operatively located upstream 
of the work zone or roadway incident, said transmitter device being adapted to 
transmit real-time supplemental traffic information to passing motorists vja radio 
signals based on the traffic advisory data from said central syst^ controller 
X.l~rrZ^l-tl,^^^^^^^^^ — - « correUding one^Jriaid 

14. A portable system according to claim 6, further comprising: 

In'^LZl^^'^'^'^/r^''^ operatively located upstream of the work zone or roadway 
incxdent saxd transmitter device being adapted to contro l entry o f motorist 
traffic from ramps upstream of the work zone or roadway incident in real-time s.iH 
ramp metering device being operatively connected to a corresponding one of said 
plurality of remote station controllers. esponaing one of said 

II' monitoring and processing traffic inforn..hinn at or near work 

conditions includes providing a plurality of sensors upstream of the work zone or 
roadway incident to measure conditions indicative the current traf fT^^^^sfp^ 
said step of detecting current traffic conditions includerpLv"""a plu^^ 

Sent"n"aener!ti:'^%''?^^' °' "P^*^^™ °' the'^wor]^ o? ro^d^a^ 

sensors; generating traffic condition data from said plurality of speed , 

traffic'^idLfrr""' ^'''""^ ""^'^ °" ^'-^^ted 



each other and to the work gone "r roadwai^ncfdf messages relative to 
said monitoring and pr^SSSSIiirortraffrc in^o^ft^o T '° ^^^^^ °P"ation of 
roadway incident based on current - L" d".trons^^\^:I;c"a t--L!t\e":e"fi^^ ^^^^^ °' 



traffinr3:rTd^^"^^:iu^L^^^^^^ T'^"^^ °^ ''^^^^^^^"^ "^^-t- 

reXocataMy positioned upst^e^VoTt^r^lIJl^^r^Id^^^^^^^^ 

Of Cispxa^ing the reaX-ti.e 
rexocatably positioned upstrea/of thrio^Iil^^r^oa^rin^r^e'^r 
30. A method according to claim 28, the method further comprising the steps of 

ce"tS's"s?ef :on"o"urr"''"°" '''' ^'^^ P^""^"- ^ — " to the 

L~x\"r"?o'L\d"a%'^^1s%^"e"v:riaM:°'^^ '^'^ 5"" ""^"^ 

transmitter device, „he"In sard ce"traX svstercon:'"?, '"''^ -"'^^-y 

t%-"-^y-.^^^^^^^^^^^^ 

a^""-^rL^-r ^^^^^^ 

31. A method according to cXaim 25, the method further comprising the step of:' 
transmitting reaX-time suppXemental traffic info^^..,.. based on the 
real-time traffic advisory data to passing motorists via RF signals. 

^f^^^^'^^^Jtl-^^^^jf --^^^Ving the real-time 
reXocatabXy positioned upstream^of the Ujl^ ol^^lZtyTnllZl';'' 
36. A method according to claim 34, the method further comprising the steps of 
SfaTo? t\"^SS:°:^ t:^-^,''-'- "-—V positioned 
ll^^TATslTlollllli^^^^^^^ '^'^ P^-iity Of sensors to the 

^ro. said central system 
data transmitter device; and ""^^^e devices and said traffic advisory 

S:^rda?a^f?r::^rt\SS^^ - traffic 

wherein said central system controller is r^lrf ?^ motorists via RF signals, 

sensors,_said.plurality-of-vaSe-messLe-S^ro^ located from said pluralltylof . 

transmitter, and message devices and said traffic advisory data 



Of said Plurality of variabL' Lssage dev^^es'and ^aid't^I^- 

transmitter whereby the selected trif f 7o ! ^ advisory data 

only displayed and^ransmitted^ rcorLspo^din^ tl^ T'T' °f 

devices and said transmitter device. ^ °' ^^^^ variable message 

41. A method according to claim 25, further comprising the step of: 

of controlling motorist traffic "^try incJudSa^Dr^vlHr'"" ""'l^^^^ii^aid step 
an entry ramp upstream of the worS^"or ro^ Inc^S!n^""^ "^"'^^ " 

42. A method according to claim 32, further comprising the step of: 

^^olllll'i:^^^^^^^^^^^ "Pstream of the or ' 

controlling motorist traffic entrv?^^? traffic conditions, said step of " 
entry ramp upstream o^ the eo^k zone or^roadwarL'^'H' t ""^ ""^'""^ "^^''^ «t an 
corresponding one of said pISnnfforre^l^'r^tatircL^ron:""^''**'' '° " 

43. A method according to claim 33, further comprising the step of: 

controlling motorist traffic entry includlna orn^^n "^' °^ 

entry ramp upstream of the work zone or roadway Inc^dLt "7 "''"'"^ "^"'^^ ^" 

corresponding one of said pI^TSIHTof r:^:trs't:?i"''::n:roir:rs!"'' ' 

44. A method according to claim 37, further comprising the step of: 

^^^^JTTl^^'^^^^^^^^-^ Of the ^ 
controUina motors i-.-.^^.. traffic conditions, said steo 



. zone or 



controlling motorist traffic entry includfnn conditions, said step of 
entry ramp upstream of the worf zon^or roadwrincidL: "7 ""'"""^ "^'^^ - 
corresponding one of said Pmirorr:::t:'rt:t~ntro^ '° ^ 

A method according to claim 38, further comprising the step of: 

ro°ar^\t^de"^t^b:s^nn1a\*d^d"t^'^te^^^^^^ °^ or 

controlling motorist traffic entrv ?n^f, conditions, said step of 

entry ramp upstream of the'^eo^fzo^nror r=aL^y°Inctd! t "7 ""^'"^'"^ ''^'-^ - 
corresponding one of said PraiTorre^^tTrtat^^n^^on^ro^L^T^'^'^' *° ^ 

monitorlnginf p^o^°e^^\°i^'3^3t°^:"hat°"incl^" ^"^f*^^ ^mU^.iS^f,n^ 
detecting current traffi? conditions at leas't ^^^^IT^^^^^l^^F^^^sors for 
plurality of remote station contro^l4rf » h enable message device, a 

ones of the plurality of "^n^^rs "^d the "t le°a:t"onr'^ "k^""'^ '° corr;sponding 
a central system controller operatively located I^k ^"""^^^ '"^"age device, and 
Of the plurality of remote station controllers said'methoH*" '=°™i=""n "nge 
of: i-roiiers, said method comprising the steps 



uPstrean, of a work zone or road^:y'!"c~ 1^ tlTl-l^V""= ~"<*"^°- 



co""^o1j:i- ^'•^ -Xsor, .ata to t.e p.uraX.t. o. remote station 

st^°t"fco^„*^:u":i:^^'"^ '"«^° ^^'^"-^V data in each of the plurality of remote 
^^l/^^^J^^ °- -iaMe message device upstrean, of the 

S:r-in-^-: aSrVtl-- ^-^l-^^^^^^^^^^ ^-e .ria^e ™es.a,e 

JPfat^- said at least one variable 

P^o^:sL^-.-"^:ror°^„::i^..-rr^^ ^° 

conditions and location thereof ^^^^EiL^ or roadway incident based on current 
47. A method according to clai„ .6, further comprising the step of: 

transmitting supplemental i-rpY^^^- • ^ 

"f^-'r "^'"^ ^ -ppl^;^^^S^S!^I^o:L^L'n^'^"''^'° ^^^^^ -^onsts 

:L?orr^n„rpri^^i^° st1:Jf^;.r"^n"cL^^ ---f-'^ -m^intei^ . 
devices each connected to a correspondlna on^ f ^Pl""l"7^^T;^ISI^^^Ssage 
controllers, said step of generating rea? tlL t Pl""l"y of remote station 

central system controller base"on ?he received ^ ^^^ advisory data via the 
generating real-time traffic advisory dita pickets", • including 
plurality of remote station controllers corf^^ofn-^ ^^^^ *° ^^^'^ °* 
message devices. i^roiiers corresponding to said plurality of variable 



